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ABSTRACT: Textiles are made from a variety of materials and may contain a large no chemicals that are 
employed during the production of fibers as preservatives finishing and colouring agents. This study gives 
an idea about the working range of dye degrading bacteria and the enzyme synthesizing model of the isolate 
obtained by direct screening of the tannery effluent. Pseudomonas sp  showed maximum degradation 
(68%)in Methylene blue and (70%) in Congo red  when 0.5ml was added in the dye at the 37°C of the pH7 
in 50µg concentration with 72 hrs incubation. So the present study concluded that temperature and ionic 
concentration has play a major role in the dye degradation process it is very clear that though the fungal 
isolate A.niger degraded only (84.8%) in Methylene blue and (76.8%) in Congo red after optimization it was 
gradually accelerated to 87% in Methylene blue and 85% in Congo red in the partially can be optimized  
conditions. The reports of the present study will be useful for further optimization of other parameters like 
microbial consortium, humidity, nutritional needs etc.,  
Keywords:  Azo dye, A.niger, Pseudomonas sp , Methylene blue, Congo red. 
 
INTRODUCTION 
Water pollution has become a matter of great 
concern in our society most of the water pollution 
is caused by the industrial effluents. Textile dye 
industry is one of the most important industry all 
over the world and this industry uses large volumes 
of water in big processing operation and their by 
generate substantial quantities of waste water 
containing large amount of dissolved dye stuffs and 
other products. Textiles are made from a variety of 
materials and may contain a large no chemicals that 
are employed during the production of fibers as 
preservatives finishing and colouring agents. 
More than 10,000 thousand dyes are used in the 
textile industry and 280,000 tonnes of textile dyes 
are discharged every year world wide as untreated 
effluents in the form of waste water with public 
drains that eventually empty into rivers. Most of 
them are recalcitrant in nature especially Azo dyes.  
AZO DYES 
             Azo dyes are the largest class of synthetic 
aromatic dyes composed with one or more( N=N ) 
groups and sulfonic (-SO3-) groups with lots of 
commercial interest). Azo dyes are water-soluble 
synthetic organic compounds. Generally azo dyes 
contain one, two or three azo linkages, linking 
phenyl, naphthyl rings  that are usually substituted 
with some functional groups including triazine 
amine, chloro, hydroxyl, methyl, nitro, and 
sulphonate (Bell et al., 2000). There are more than 
3000 azo dyes are widely used by the textile, 
leather, cosmetics, food coloring and paper 
production industries. About 80% of azo dyes are 
used in the dyeing process of textile industries. It 
had been estimated that approximately10% of the 
dyes used in dyeing process do not bind to the fiber 
and are released into the environment.Among many 
synthetic dyes congo red and methylene blue dyes 
were widely used in most of the industries. 
IMPACT OF AZO DYES 
          Azo dyes produce clear and strong colours. 
They are primarily used for colouring cotton and 
leather materials, cosmetics and colourants for 
food. Most of the azodyes are water soluble ready 
to absorb through skin contact and inhalation 
leading to risk of the cancer, allergic reaction, 
causes skin irritation and dermatitis. Some azodyes 
are linked to human cancer sarcomas. At toxic 
compounds of azodyes readily mix with the water 
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bodies and enter into the aquatic organism through 
the food chain and ultimately reached man and 
cause physiological disorder such as hyper tension, 
sporodic fever, renal damage and cramps. 
Congo red 
Congo red is the sodium salt of benzidinediazo-bis-
1 naphthylamine-4-sulfonic acid (formula: 
C32H22N6Na2O6S2; molecular weight: 696.66 
g/mol). It is a secondary diazo dye. Congo red is 
water soluble, yielding a red colloidal solution; its 
solubility is better in organic solvent such as 
ethanol.  It  has covalent, affinity to cellulose 
fibres.                
 
 
 
 
 
Figure 1.1 Structure of congo red 
Methylene blue 
          Methylene blue is a heterocyclic aromatic chemical compound with the molecular formula 
C16H18N3SCl. It has many uses in a range of different fields, such as biology and chemistry. At room 
temperature it appears as a solid, odourless, dark green powder, that yields a blue solution when dissolved in 
water. The hydrated form has 3 molecules of water per molecule of methylene blue. 
 
 
 
 
Figure 1.3 Structure of Methylene blue 
Applications of dyes in industries 
Congo red 
Though the use of congo red in the cellulose 
industries (cotton, textile, wood pulp & paper) has 
long been abandoned, primarily because of its 
tendency to change color when touched by sweaty 
fingers, to run, and because of its toxicity but still 
they are employed in some places by ignoring all 
its ill-effects. Congo red dye is a synthetic, 
reactive, water-soluble dye, used in medicine (as a 
biological stain) and as an indicator since it turns 
from red-brown (in basic medium) to blue in acidic 
one.   It is also used to color textiles (initially 
cotton). It could also be used in color decays with 
the intensity of their radiation. 
Methylene blue  
             Methylene blue is widely used as a redox 
indicator in analytical chemistry and is also a 
photosensitizer used to create singlet oxygen when 
exposed to both oxygen and light. It is used in this 
regard to make organic peroxides by a Diels-Alder 
reaction, which is, spin forbidden with normal 
atmospheric triplet oxygen. In biology, methylene 
blue is used as a dye for a number of different 
staining procedures, such as Wright's stain and 
Jenner's stain. Since it is a temporary staining 
technique, methylene blue can also be used to 
examine RNA or DNA under the microscope or in 
a gel. It can also be used as an indicator to 
determine if a cell, such as yeast, is alive or not. 
Effect of dye accumulation in environment and 
health hazards 
Congo red causes   numerous symptoms that are 
associated with several illness.  The most common 
ones have to do with the heart, such as heart 
failure, arrhythmia, and  an irregular heartbeat. 
Also respiratory tract can be affected and cause 
hemoptysis. Usually the spleen enlarges and 
sometimes ruptures. The gastrointestinal tract is 
usually affected and causes vomiting, hemorrhagic 
diarrhea. Amyloidosis can also affect the motor 
functions and cause polyneuropathy. When the 
amyloid fibrils and oligomers get to the skin they 
can cause skin lesions. One of the most famous 
symptoms is macroglossia. 
 Methylene Blue causes important side effects such 
as nausea, stomach upset, diarrhoea, vomiting and 
bladder irritation. This medication may cause the 
urine or stool to turn green-blue.  Very serious side 
effects of methylene blue are dizziness, fainting, 
high fever, fast/irregular/pounding heartbeat, 
pale/blue skin color, unusual  tiredness. Immediate 
medical attention should be sought if these very 
serious side effects occur chest pain, including 
rash, itching/swelling (especially of the 
face/tongue/throat), severe dizziness and trouble 
breathing. 
Need for biological treatment of azo dyes 
 Physical and chemical treatment methods such 
as precipitation, coagulation adsorption, 
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flocculation, flotation, electrochemical 
destruction, and mineralization and 
decolourisation process (Gogate and Pandit, 
2004) have some disadvantages such as cost, 
time, and release of residues.  
 All these techniques are minimizing the 
toxicity level not to neutralize the toxicity 
(Cooper, 1993; Maier et al., 2004;).  
 To alternate these techniques, microorganism 
can be used to completely degrade the azo 
dyes. 
 The microbial decolourisation of azodye is 
more effective on the aerobic and anerobic 
condition. 
 A  wide range of micro organism are capable 
of degrading a variety of azodyes including 
bacteria actino mycetes, fungi and yeast. 
Dye degrading Microbes 
Bacteria 
        The bacterial reduction of the azo dye is 
usually nonspecific and bacterial decolourisation is 
normally faster. A wide range of aerobic and 
anaerobic bacteria such as Bacilus subtilis, 
Pseudomonas sp, Escherichia coli, Rhabdobacter 
sp, Enterococcus sp, Staphylococcus sp, 
Xenophilus sp, Corneybaterium sp Clostridium sp., 
Micrococcus dermacoccus sp, Acinetobacter sp, 
Geobacillus, Lactobacillus, Rhizobium, Proteus sp, 
Morganella sp, Aeromonas sp, Alcaligenes ap, and 
Klebsiellla sp have been extensively reported as 
degraders of azo dyes. 
Fungi 
            The most widely explored fungi in regard to 
dye degradation are the ligninolytic fungi (Bumpus, 
2004). Apart from this, Phanerochaete 
chrysosporium, Coriolus versicolar, Trametes 
versicolar, Fungalia trogii, Penicillium 
geastrivous, Rhizopus oryzar, Pleurotus ostreatus, 
Rigidoporus lignosus, Pycnoporus sanguineus 
Aspergillus flavus, and Aspergillus niger have been 
reported which are capable of degrading azo dyes. 
In this decolourization by A.niger recording almost 
hundred percent of decolourisation under their 
respective optimal condition. 
Actinomycetes 
        It represents a group of relativity abundant the 
metabolically diverse bacteria in soil they are now 
being recognized for their degradative capacity of 
highly recalcitrant compounds. Streptomyces 
chromofcesus are quite versatile have been shown 
to specifically degrade azodyes.  
       When compared to actinomycetes, bacteria and 
fungi had shown greatest degradation rate. They 
are fast growers and easy to cultivate in the 
laboratory so these two were taken for the various 
optimization process. 
 The purpose of this study is to optimize 
the physical factors like pH and temperature for 
degradation of Congo red and Methylene blue dye 
with bacterial and fungal isolate obtained by 
screening textile effluent samples. 
MATERIALS AND METHODS 
Standardization of inoculums for identified 
bacterium with Macfarland’s standards 
 A minimum volume of 0.5ml of culture seems to 
degrade a reasonable quantum of dye in our 
preliminary process and 0.5ml was considered as 
choice of volume for standardization. 
Preparation of (0.5 ml) Macfarland’s standard 
 Solution A was prepared by using 1.175 
gram of Barium  chloride dissolved in 
100ml of distilled water. 
 Solution B was prepared by dissolving 
1ml of sulphuric acid in 100ml of distilled 
water. 
 0.5ml of solution A added with 99.5ml of 
solution B and mixed well. This gave a 
stock solution of Macfarland’s standards. 
 The test culture of fungi and bacteria was 
added in 10ml of minimal broth at the 
range of (0.5ml, 1ml, 2ml, 4ml and 8ml) 
and incubated overnight at 37°c for 24hrs. 
 After incubation it was transferred in to 
the saline separately and check the 
turbidity compared with  Macfarland’s 
standards. 
Optimization of temperature for bio 
degradation using fungal isolate 
 In order to study the effect of temperature 
on decolourisation  of both Methylene 
blue and Congored dye  using a selected 
fungi from all the isolates  A.niger in 
standard volume of inoculum was 
incubated with the dye. 
 Among all the isolates the fungi A.niger 
showed maximum level of degradation of 
Methylene blue (86.8%) and Congored 
(76.9%) which was optimized for 
temperature to accelerate the degradation. 
 Selected isolate A.niger (18hrs old culture) 
was inoculated in minimal salt media 
containing Methylene blue and Congo red 
dye separately. 
 Five levels of temperatures 
(22°C,24°C,26°C,28°C and 30°C) were 
preferred for assessing optimal 
biodegradation amended with different 
concentration of dye each such as (50 µg, 
55 µg, 60 µg, 65 µg and 70µg ). 
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 Tubes were incubated at different times 
intervals for 6hrs,12hrs,24hrs,48hrs 
and72hrs. 
 The rate of Degradation of the dye was 
determined by measuring the absorbance 
at 590nm using UV- spectrophotometer. 
OD value= initial absorbance – Final absorbance   ×100 
                                      Initial absorbance 
Optimization of temperature for biodegradation 
by using bacterial isolate 
 The bacterial isolate pseudomonas from 
the effluent contaminated soil was 
inoculated in minimal salt media 
containing Methylene blue and Congo red 
dye seperately. 
 The temperature for bacteria was set up at 
the range of (25°C,30°C,35°C,40°C and 
45°C) amended with different 
concentrations of  each dye such as  
(50µg, 55 µg, 60µg, 65µg and 70µg ).  
 Tubes were incubated at different times 
intervals for 6hrs,12hrs,24hrs,48hrs and 
72hrs.  
Optimization of Hydrogen ion concentration 
(pH) for biodegradation by using Fungi 
 Ionic concentration has a major effect on 
the efficiency of dye decolourisation and 
the optimized temperature 30°C was fixed 
and tested for different pH range to 
achieve maximum decolourisation  
efficiency. 
 The selected fungal isolate A.niger was 
inoculated in minimal salt media 
containing Methylene blue and Congo red 
dye. 
 Five different level of pH was setup at 
2,4,6,8 and 10 and incubated at 30°C for 
72hrs. 
Optimization of hydrogen ion concentration for 
bacterial degradation 
 The isolated Pseudumonas sp was 
inoculated in 10ml of minimal salt media 
containing both Methylene blue and 
Congo red dye. 
 Five varying pH was setup at 3, 4, 5, 6, 7 
and incubated at 30°C for 72 hrs. 
Screening for the various enzymes secreted 
during optimization process 
 The selected isolate were screened for the 
enzyme production (Amylase, Protease 
and laccase) that involved that are 
responsible for dye degradation. 
 For the production of fungal enzyme 10ml 
minimal broth was used that had been 
amended with 50µg of both Methylene 
blue and Congo red dye separately to 
which the 0.5ml of A.niger inoculum was 
added and incubate at room temperature. 
 The same process was adapted for 
bacterial enzyme production 0.5ml of 
Pseudomonas spp and the inoculum was 
added and incubated at 37ºC for 24hrs. 
 The crude enzyme was extracted by 
centrifugation and the broth was taken at 
th incubation time and was centrifuged at 
6000 rpm for 15min.The supernatant was 
taken for enzyme study. The spot 
inoculum of crude enzyme were made in 
starch agar plates for amylase activity and 
Skim milk agar plates for protease 
activity, Nutrient agar amended with 
Bromophenol blue for laccase activity and 
plates were incubated for 37ºc for bacteria 
and for fungi incubated at room 
temperature. 
RESULTS 
INOCULUM STANDARDISATION               
   An inoculum size 0.5ml (10
6
 -10
8
 cfu / 
ml) obtained in 18 hrs of incubation was identified 
as optimized volume of inoculum required to 
perform biodegradation in 6 hrs of incubation at a 
constant temperature and pH.  
OPTIMIZATION OF TEMPERATURE FOR 
BIODEGRADATION WITH  FUNGAL  
ISOLATE - A.niger.   
 
Table 1: DEGRADATION OF METHYLENE BLUE DYE AT 22⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 11.11 27.16 50.61 56.79 72.83 
55 8.53 14.63 20.73 51.21 63.41 
60 9.47 21.05 24.21 48.42 62.1 
65 6.79 6.79 17.47 43.68 53.39 
70 5.71 5.60 18.34 41.62 53.30 
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Table 2: DEGRADATION OF METHYLENE BLUE AT 24⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 33.33 36.6 50 58.33 68.33 
55 29.6 35.93 50 53.12 67.18 
60 23.52 30.88 48.52 50.00 64.61 
65 31.03 43.67 45.97 48.21 70.11 
70 26.13 37.5 39.77 43.18 67.04 
 
 
Table 3: DEGRADATION OF METHYLENE BLUE AT26°C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 12.5 21.25 27.5 37.5 75 
55 8.53 15.85 23.17 40.24 70.73 
60 13.68 18.94 25.26 52.63 70 
65 5.82 12.62 20.38 33.98 70.87 
70 11.2 18.1 22.41 43.96 69.82 
 
Table 4: DEGRADATION OF METHYLENE BLUE AT 28⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 12.5 21.25 27.5 37.5 75 
55 8.53 15.85 23.17 40.24 70.73 
60 13.68 18.94 25.26 52.63 70 
65 5.82 12.62 20.38 33.98 70.87 
70 11.2 18.1 22.41 43.96 69.82 
 
Table 5: DEGRADATION OF METHYLENE BLUE AT 30⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 13.58 25.92 50.61 62.96 81.48 
55 7.31 21.95 45.12 57.31 7.17 
60 8.42 28.42 31.57 42.1 68.42 
65 2.91 5.82 24.27 41.74 61.16 
70 0.86 13.79 29.31 39.65 56.89 
 
Table 6: DEGRADATION OF CONGO RED AT 22⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 12.62 32.03 41.74 61.16 85.45 
55 13.63 33.63 40.9 60.9 80 
60 13.04 30.43 39.13 54.78 73.91 
65 14.52 27.35 38.46 48.71 65.81 
70 10.4 24 33.6 48 64 
 
Table 7: DEGRADATION OF CONGO RED AT 24⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 16.67 25 50 61.67 83.3 
55 7.69 27.69 50.76 69.23 72.3 
60 11.42 21.42 41.42 57.14 65.71 
65 5.47 17.8 31.5 38.5 58.9 
70 7.89 14.47 21.05 26.31 57.89 
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Table 8: DEGRADATION OF CONGO RED AT 26⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 16.7 33.33 50 66.66 75 
55 10.5 26.31 36.84 47.36 70 
60 10 20 30 40 68 
65 4.76 9.52 14.28 23.8 66 
70 4.54 9.09 13.63 22.72 60 
 
Table 9: DEGRADATION OF CONGO RED AT 28⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 12.62 32.03 41.74 61.16 85.45 
55 13.63 33.63 40.9 60.9 80 
60 13.04 30.43 39.13 54.78 73.91 
65 14.52 27.35 38.46 48.71 65.81 
70 10.4 24 33.6 48 64 
 
Table 9: DEGRADATION OF CONGO RED AT 30⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 41.25 43.35 67.5 80 87.5 
55 44.94 47.19 68.53 80.89 86.5 
60 47.95 50 68.36 80.89 85.7 
65 45.54 49.5 66.33 80.18 84.15 
70 50.43 53.91 67.82 80 85.21 
 
In the present study the dye degrading efficiency of A.niger was (87%) at the temperature 30°C at a 
concentration of 50µg after 72hrs of incubation in Methylene blue. (Table-5) .The dye degrading efficiency of 
A.niger was (85%) at the temperature 30°C with a dye concentration of 50µg after 72hrs of incubation in Congo 
red. 
OPTIMIZATION OF TEMPERATURE FOR BIODEGRADATION WITH BACTERIAL ISOLATE- 
Pseudomonas  sp 
The reports of dye degrading efficiency for the present isolate of Pseudomonas sp is recorded as 90% of 
Methylene blue at the temperature of 37°C with a concentration of 50µg after 72hrs incubation and 96.3% of 
Congo red at the temperature of 37°C with a concentration of 50µg after 72hrs incubation. 
Table 10: DEGRADATION OF METHYLENE BLUE AT 25⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 33.75 38.75 68.75 68.75 85 
55 35.95 40.45 67.42 67.42 80.89 
60 40.81 41.84 67.35 67.34 74.48 
65 25.74 41.58 55.45 55.45 68.31 
70 22.61 46.08 52.18 52.13 60.86 
Table 11: DEGRADATION OF METHYLENE BLUE AT 37⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 43.75 47.5 56.25 56.25 71.25 
55 47.19 49.44 56.18 56.18 69.66 
60 50 51.02 57.14 57.14 67.35 
65 41.58 48.51 51.49 51.49 58.42 
70 27.83 37.39 52.17 52.17 58.26 
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Table 12: DEGRADATION OF CONGORED AT 30⁰c 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 20 22.5 45 52 75 
55 18 18.94 43 50 73 
60 17 16.5 42.5 48 72.1 
65 15.82 14.5 41.5 47.5 70.87 
70 11.2 13.3 40 43.96 69.82 
Table 12: DEGRADATION OF CONGORED AT 40⁰c 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 45 51.25 63.75 63.75 87.5 
55 44.94 52.81 66.29 66.29 86.52 
60 46.94 50 64.29 64.29 85.71 
65 43.56 46.53 60.4 60.4 84.16 
70 48.7 50.43 63.48 63.48 85.22 
 
Table 13 DEGRADATION OF CONGO RED AT 45⁰C 
CONCENTRATION 
(µg) 
TIME (HOURS) 
6 12 24 48 72 
50 14 23 39 47 57 
55 11 21 37 43 54 
60 8 17 33 40 52 
65 6 14 29 37 49 
70 6.5 11 27 33 43 
 
OPTIMIZATION OF HYDROGEN ION CONCENTRATION (pH)   
 A.niger shows efficient degradation of 50µg Methylene blue (68%) at a constant temperature of 
30°C and pH4 after 72hrs incubation with Methylene blue. The dye degrading efficiency for A.niger was (70%) 
in pH4 at the temperature 37°C after 72hrs incubation in 50 µg Congo red. 
Table 14: Dye degradation efficiency of A.niger at 30°C with methylene blue 
pH % of dye degradation at constant temperature 
2 37 
4 68 
6 56 
8 25 
10 19 
 
Table 14: Dye degradation efficiency of A.niger at 30°C with congored 
pH % of dye degradation at constant temperature 
2 49 
4 70 
6 50 
8 47 
10 37 
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OPTIMISATION  OF  HYDROGEN  ION CONCENTRATION(pH)  for biodegradation by using 
Pseudomonas sp 
In Methylene Blue 
The dye degrading efficiency Pseudomonas sp was (93.23%) in  pH7 at the temperature 37°c at a concentration 
of 50µg after 72hrs incubation in methylene blue. 
In Congo red 
The dye degrading efficiency Pseudomonas sp was (96.3%) in  pH7 at the temperature 37°c at a concentration 
of 50µg after 72hrs incubation in congo red. 
pH 
% of Methyleneblue  
degradation 
% of Congo red 
degradation 
3 65 49 
4 72 52 
5 77 65 
6 87 72 
7 92 82 
  
DISCUSSION 
Disposal of dyes into the environment causes the 
serious damage and also they may be toxic to some 
aquatic organisms due to their breakdown products. 
The chemical and physical methods have many 
disadvantages like Time consuming,space 
consuming, power consuming which can overcome 
by biological methods because it is cost saving and 
environmentally benign. 
Among different degrading micro organisms 
bacteria and fungi can degrade and even 
completely mineralize the dyes under certain 
conditions. In the present study, optimization of 
physical factors like temperature, hydrogen ion 
concentration after the standardization of 
inoculums was done by using the fungi A.niger and 
bacteria pseudomonas sp that was isolated from the 
textile effluent water. 
The standardized volume of inoculums for dye 
degradation of Methylene blue and Congo red were 
0.5ml for A.niger and 0.5ml for pseudomonas sp. 
The concentration of inoculum plays a vital role in 
dye degradation time. The increased number of 
cells will have a proportional increase in its 
metabolic process by increase in the amount of 
enzyme that compete for dye substrates. Earlier 
reports of (Phatake Y.B et al.,2015) informs that 
the optimum concentration of fungal inoculums 
effective for decolourising Bromocresol purple is 
1.0 and a low concentration of 0.2 – 0.4ml leads to 
increase the time required for cell multiplication 
which in turn adversely affect the % of 
decolourisation at high rate. The volume of culture 
employed in the optimization process was 0.5ml 
that showed 10⁶ - 10⁸ colony forming units / ml 
cells and 50µg dye degradation in 72hrs. 
Temperature is one of the most important physical 
factors that influences the bacterial growth rate and 
enzyme production rate. The activity of all the 
enzymes are dependent on the reaction 
temperature. Wiith all these coherence, the present 
study reports on the optimized temperature for 
degradation by A.niger at 30°C where 87% and 
85% of dye was degraded and Pseudomonas sp at 
37°C where 96.3% and 93.2% of dye was 
degraded. The report coincides with (Singh et 
al.,2010) that states the rate of degradation of 
Congo red and Methylene green by Pleurotus 
Sajorcaju was affected  at the range of 30° - 35°C 
and report of(Ali et al.,2008) which states that the 
acid red in decreased by A.niger SA1 at mesophilic 
range at 25-30°C after 8days. 
The bacterial isolate Pseudomonas degraded 
maximum  at the temperature 37°c after 72hrs of 
incubation in both the dye and this was in 
correlation with the result of (Bhatt et al.,2012) 
reported higher activity Pseudomonas otitidis at 
37°C with an increase in the degradation process. It 
also infers with the result of (Saratale et al.,2010) 
who reported that 37°C temperature gave 
maximum degradation by bacterial consortium in 
Remazol black B dye after 37°C incubation. 
It is evident from this study that the rate of dye 
degradation decrease with the increase in the 
concentration of dye and similarly increase in the 
temperature beyond 40°C leads to decrease in 
degradation efficiency. The reported optimum 
temperature in this study is well within the reported 
range of temperature 35° - 45° (Bizuneh Adinew 
2012) where the reasons behind are slow growth, 
decreased reproduction rate, deactivation of 
enzyme responsible for degradation, loss of cell 
viability (Donmez et al.,2006); 
The effect of hydrogen of ion concentration on dye 
degradation may be due to the electron 
supplementation process during metabolism 
facilitated by enzymatic reactions. It is the evident 
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from the present study that a pH4 is optimum for 
both A.niger which shows 68% and 70% of 
degradation in 72hrs and 50µg concentration of 
Methylene blue and Congo red. Earlier 
investigations on the effect of pH in dye 
degradation by A.niger conveys the pH range of 2 - 
10 when maintained at 30°C. (Singh et al.,2010) 
reported that as pH increase from  acidic 
conditions. The maximum degradation occurs at 
pH 4 - 4.5 with Congo red dye. Activity of 
Aspergillus sp on reactive blue was reported by 
(Ramya et al.,2007) reported  a working pH range 
of 3-8 and optimum of pH4. 
The bacterial isolate Pseudomonas degraded 
maximum 93.23% and 96.3% in both the dye at the 
pH7after 72hrs of incubation at the temperature 
37°C and this comparatively matched with the 
result of (Kannan et al., 2013); reported that 
pseudomonas putida maximum degradation was 
attained at pH7 and (Tripathi and srivatsava et al., 
2011); also reported 90% degradation at pH7. 
According to (Bhatt Nikhil et al.,2012); the 
maximum degradation of Remozol black dye was 
achieved at the pH7. 
The microbial degradation of azodye is by 
secreting enzymes. The predominant enzymes are 
amylase, laccase and protease  dye molecules of  
methylene blue and congo red display a high rate 
structural variety they are degraded majorly by 
these enzymes that secreated during optimization 
process at 72hrs of incubation this was similarly to 
the result of (Wafaa M et al.,2010); the enzyme 
activities was started after 4 and continued at 24,48 
and 72hrs of addition of the dye. 
CONCLUSION 
Man made activities are disturbing the environment 
which is caused by the disposable non-degradable 
organic and inorganic waste into the natural 
ecosystem synthetic dyes are used in many 
manufacturing process which include tannary 
industries, textile industries, leather industries, etc. 
Most of the small scale industries do not have 
adequate technology or facility to dispose their 
effluents which are released into the environment 
without any prior treatment or by use of partial 
physical or chemical treatment. Due to such 
activities an enormous load of toxic non degradable 
substance in the aquatic ecosystem and the water 
pollution has become a serious problem nowadays. 
Bio degradation is less expensive and attractive that 
alternates the physio chemical process. The effects 
of biodegradation by using micro organisms can be 
applied in treating the textile effluents which can 
be released into the water bodies without affecting 
the eco system 
In the present study rapid degradation of the textile 
dyes namely methylene blue and congo red can be 
achieved by using the fungal isolate A.niger and the 
bacterial isolate pseudomonas sp   obtained from 
dye contaminated water. 
Prior to the optimization it was found that A.niger 
showed (84.8%) in Methylene blue and (76.9%)in 
Congo red dye. After optimization the highest 
degradation was accelerated (87%) in Methylene 
blue and(85%) in Congo red when 0.5ml (10⁶ - 10⁸  
cfu/ml) was added in the dye at the temperature 
30°C of the pH4 in 50µg concentration with 72hrs 
incubation. 
Similarly Pseudomonas sp  showed maximum 
degradation (68%)in Methylene blue and (70%) in 
Congo red  when 0.5ml (10⁶ - 10⁸ org cfu/ml) was 
added in the dye at the 37°C of the pH7 in 50µg 
concentration with 72 hrs incubation. So the 
present study concluded that temperature and ionic 
concentration has play a major role in the dye 
degradation process it is very clear that though the 
fungal isolate A.niger degraded only (84.8%) in 
Methylene blue and (76.8%) in Congo red after 
optimization it was gradually accelerated to 87% in  
Methylene blue and 85% in Congo red in the 
partially can be optimized  conditions. At the 
temperature 30°C and the pH4 in 50µg 
concentration with 72hrs incubation showed the 
robust rate of degradation. 
This study gives an idea about the working range of 
dye degrading bacteria and the enzyme 
synthesizing model of the isolate obtained by direct 
screening of the tannery effluent .The reports of the 
present study will be useful for further optimization 
of other parameters like microbial consortium, 
humidity, nutritional needs etc., Our work on this 
isolate continues until we reach our goal of 
possibility in reintroducing poor man dyes usage in 
the market. 
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